Genomic fragments coding for sequences expressed as abundant mRNA in female Drosophila melanogaster were isolated from a lambda library. Hybridization of these clones to polytene chromosomes, iji situ, identified four which mapped to X chromosomal region 9A to 9B, the locus for yolk proteins 1 and 2 (Ypl,2) and two which mapped to 12A6-7 to 12D3, the locus for Yp3. These clones were mapped with restriction enzymes, and the coding regions and regions of homology determined by Southern blots probed with cDNA, 5'-end-labelled RNA and nick-translated DNA. Heteroduplex and R-loop mapping confirmed that three of the clones carried two genes separated by about 1.4 kb and oriented in opposite directions. Southern blots probed with cDNA made from alkali-hydrolyzed RNA showed that these genes had their 5' ends next to each other. All 3 genes show homology to each other and have a main coding region of about 1.35 kb, the approximate size for the mRNAs.
INTRODUCTION
The major egg yolk proteins of insects, the vitellins, can be classed on a basis of size, both of the native molecule and of the polypeptide subunits, and by hormonal control of synthesis. In the great majority of insects, the precursor to vitellin is a high molecular weight polypeptide of 200,000 -250,000 daltons 1 . This precursor polypeptide undergoes several post-translational modifications, the major one being cleavage into two fragments, usually one of 140,000 -180,000 daltons and one of 45,000 to 60,000 daltons 2-4. The expression of these vitellogenin genes is controlled by juvenile hormone which acts on the fat body to stimulate synthesis and also on the ovary to promote uptake.
In the higher Diptera, as exemplified by Drosophila melanogaster ' and Calllphora erythrocephala? vitellin is different, being entirely composed of polypeptides of about 50,000 daltons. These subunit polypeptides which are very similar in size to the primary translation products, are synthesized In the ovary as well as the fat body" and both juvenile hormone and ecdysone are involved in control of their redissolved at a concentration of 5 mg/ml and digested with 500 ug/ml proteinase K for 2 hours at 37"C 1^, phenol-chloroform extracted, adjusted to 0.5 M NaCl, 50 mM Tris-HCl (pH 7.5) and passed over an oligo-(dT)-cellulose column at 4°C. Poly (A+) RNA was collected by elution with H20. 
RESULTS

(a) Initial Screening of Lambda Library and Subclones
The method chosen for the initial screening of the lambda library was based on the assumption that, since the adult female is synthesizing large quantities of vitellogenin32, then the mRNAs for these polypeptides should be present at a high frequency. This is substantiated by the fact that when total RNA from females is translated in a wheat germ cell-free translation system, the vitellogenin polypeptides are predominant^^.
The ij situ plaque hybridization conditions were such that sequences expressed at high frequency could be specifically detected following hybridization with cDNA to female RNA. Thirty plaques were selected, purified and the DNA isolated. Following restriction of fourteen of these clones with Eco RI, a Southern blot was made and probed with cDNA to female and male poly (A+) RNA to identify those restriction fragments which carried coding sequences (Fig. 1 ) .
Only clones 1, 7, 19, 25 and 29 showed complete specificity to female cDNA, while most of the others showed weak hybridization to male cDNA. Clone 11 is clearly complementary to abundant mRNA in both males and females.
Eco RI fragments of these lambda clones were then subcloned into pAT153 Genomic Southern blots were probed with pDmYpl/2:lR , pDmYpl/2:lR and pDmYp3:2R (Fig. 4 ) . A comparison of the restriction patterns derived from these blots with maps of the lambda clones showed that there had been no rearrangement during cloning. It also indicated the presence of a 0.1 kb Eco RI fragment between pDmYpl/2:lR and pDmYpl/2:lR which contained a Bam HI site.
The genomic Southern blot probed with pDmYp3:2R generated several minor Limits of the coding regions were determined by one dimensional SI mapping (Fig. 6 ) . This suggested that the major structural portions of the genes were 1.35 kb and that, if any intervening sequences were present, they must lie very close to the ends of the coding regions. (Fig. 7B) .
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Heteroduplexes of ADm(Can S)Ypl/2:l and ADm(Can S)Yp3:l resulted in one of two structures. One structure contained the hairpin loop and enabled it to be oriented with respect to the vector arms ( Fig. 8 A ) , the other structure showed a 1 kb region of homology located 3. If. In order to compare the higher dipteran vitellogenin genes with those of other insects, it will be necessary to have probes from a variety of insects. Libraries of genomic DNA from Locusta mlgratoria and Aedes aegyptii have been constructed and parallel studies on these libraries are underway. Since, in many insects, there is more than one primary vitellogenin transcript and therefore more than one gene, the cloned DNA can be used to directly compare different genes within an organism, as well as to make interspecific comparisons. The cloned sequences can also
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